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point, the rotations of the molecules, seems to be especially 
suited to this purpose. 

§.q. 
The behaviour of bodies under changes of temperature is 

quite different from their magnetic and mechanical behaviour. 
I f  a body, whether deformed or magnetized, has been ac- 

commodated by repeated heating and cooling, so that the 
molecules have assumed their final mean position of equili- 
brium for each single temperature degree, the same mechanical 
or magnetic condition corresponds to the same temperature, 
whether with rising or falling temperature. Thus a thermo- 
meter, after repeated changes of temperature, gives the same 
indications at the same temperature, whether with rising or 
falling temperature, when once the extreme indications have 
become constant. So also a thermo-element (say of copper 
and german silver) shows, alter accommodation, always the 
same electromotive force, and a magnet always the same per- 
manent moment at a given temperature, as is shown by direct 
experiment. The difference is just this, that in mechanical 
deformation and magnetization the molecules have been 
carried over into new more or less stable positions of mecha- 
nical equilibrium, by means of mechanical displacements and 
rotations, out of which they may be directly displaced by 
fresh mechanical influences ; whereas by heating we change 
only the amplitude of the vibrations of the molecules in all 
directions above the same position of equilibrium. 

VIII .  On the Seat of the Electromotive Forces in the Voltaic 
Cell. By Prof. W. 0STWALD. 

To the Editors of the Philosophical Magazine and Journal. 
CxENTLEMEN, 

I N accordance with a request made in the annexed portion 
of a letter just received, may I ask you to insert it in 

your next issue. 
Your obedient servant, 

OLIVER LODGE. 

Riga, June 2, 1886. 
SIR,--After reading your memoir on the seat of E.M.F. in 

the pile, published in last year's Philosophical Magazine*, allow 
me to express my full agreemen~ with your views. But I 
further believe that it will interest you to know that there is a 
method of directly measuring differences of potential, whether 
between two liquids or between a liquid and a metal. 

* Phil. Mag. October 1886, p. 372. 
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The method rests upon a remark of Helmholtz*, that a 
quantity of mercury, if insulated, and arranged to form drops 
quickly beneath the surface of a liquid, rapidly acquires the 
potential of the liquid. Let T (fig. 1) be an insulated drop- 
ping-funnel full of mercury, which drops inside the liquid F 
through a fine point, and let M be a metal plunged into the 
same liquid; the electrometer E will indicate the true differ- 
ence of potential between M and F. I have experimentally 
convinced myself that, by careful regulation of the flow, one 
can get the potential of the mercury to correspond with that 
of the liquid withiri about "01 volt. 

Fig. 1. 
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Fig. 2. 

In order to measure the potential-difference of two liquids, 
one uses two funnels (fig. 2), and connects each of the 
two liquids Fl and F~ with a third vessel containing one of 
them by means of a capillary siphon, so as to prevent any 
mixture. I have to thank my friend Dr. Arrhenius for the 
suggestion of the two funnels. I have found by this method 
that pretty big potential-differences frequently occur between 
liquids, going up to "8 or "9 volt with dilute solutions. The 
E.M.F. of a Daniell cell appears to be about "8 volt between 
zinc and zinc-sulphate, "3 volt between copper and copper- 
sulphate; while between zinc-sulphate and copper-sulphate 
the difference seems practically zero. :Nevertheless, since 
copper salts have shown some hitherto unexplained phenomena, 
I do not yet quite regard this result as indubitable. 

I am at present so immersed in literary work that I cannot 
continue my investigations for several months ; but I should 
be grateful if you will translate some of this and send it to the 
Editors of the~Philosophical Magazine. 

Believe me, &c., 
Dr. WILm OSTWALD, 

Profi Pol~jteclmieum, Riga, Russia. 
Monatsber. ~erl. Ak. November 1881. 
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